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Physics Abstracts 61.30 1 . Introduction. - The nematic to smectic A phase transition has been much studied after the work of de Gennes [1] and McMillan [2] Brochard [3] who postulated a dynamic scaling relation for fluctuations of the director ân and by Jâhning and Brochard [4] who improved the modelling of the viscosity divergence and of the elastic coefficients of the nematics. Halperin and Lubenski [5] , [6] changed de Gennes' version to include a transformed order parameter in the smectic phase which does not have divergent phase fluctuations (N-SmA-slightly first order). The divergence of the nematic elastic constants was also calculated by Jing-Huei Chen and Lubensky [7] and the divergence of the viscosity coefficients by McMillan [8] , Martins et al. [9] and Hossain et al. [10] . Experiments performed include X-ray scattering [11] - [13] , elastic coherent neutron scattering [14] and light scattering [15] - [21] . NMR measurements [22] , acoustic measurements [23] , Fredericks transition measurements [24] - [28] and other methods [29] - [32] have clearly showon that in the vicinity of the N-SmA phase transition there is a strong divergence of the twist and bend elastic coefficients, the rotational viscosity coefficient y, and some other viscosity coefficients. The divergence of the elastic coefficient c5K33 is more drastic than that of the twist elastic coefficient ôK22. At and below the N-SmA phase transition their ratio is ôK33/ôK22 -8. There is no divergent anomaly in the elastic coefficient K 11 with only one exception [27] . These results show that the smectic clusters in the nematic phase appear as a rotational ellipsoid which has its long axis perpen-dicular to the layers. On The grain boundaries have been widely studied both theoretically [36] - [38] and experimentally [38] - [41] .
The [49] , [50] than that in the bulk of the liquid crystal layer. Recent investigations by Urback et al. [51] and by Rondelez et [35] .
Further increase of the voltage (U -5 Uth) in the nematic phase leads to generation of typical focal conics in the layers (Fig. 2) . Careful scrutiny of the patterns given in figures 4 and 5 should reveal the following types of confocal domains :
a) The general case of Dupin cyclides [33] , [39] , [41] , [47] , [53] , [54] Fig. 7 and Fig. 6 by F (Fig. 9) (as mentioned in the introduction the same picture has been proposed by Friedel [47] (Fig. 10) . [43] ) and are seen only for splay molecular orientations between crossed nicols even for nematics in the form of droplets, as investigated by Cladis [58] and Candau et al. [59] .
Similar optical pictures (well described by Niessen and Onden [60] ) were obtained in a thick homeotropic SmA single layer, illuminated by a convergent light beam. These pictures confirm the types of the SmA textures observed. In connection with these pictures it is interesting to note their local optical biaxiality, which has been investigated by Galerne [61] in oriented defects in samples of lamellar liquid crystals.
The circular shape of the confocal domains may also be observed without nicols in natural light (see Fig. 5 in Ref. [43] ). These shapes are clearly distinguished from the polygon shaped picture obtained under the same optical conditions (see Fig. 3 in Ref. [43] ).
The circular-line confocal domains appear in parallel nicols as elongated spots analogous to those obtained by Ribotta [62] in the SmA phase of the liquid crystal BBAA.
In conclusion, favourable conditions for observing the confocal domains generated in the boundary regions are the use of natural light, crossed nicols and high magnification ( x 400).
The formation of differently distributed confocal domains is , more easily obtained by cooling from deformed nematic layer than by using special means for mechanical undulations of the SmA layers [63] - [66] . 4 . Compétition between wall alignment and electric field alignment (in the nematic phase) in a SmA. -A number of wôrkers have considered possibilities for the matching of the surface orientation with the bulk orientation of the liquid crystal molecules, including grain boundaries [36] , [37] , [40] , [67] , or systems of focal conics [36] , [37] filling the available space by Appolonian packing (Fig. 13) .
It is interesting to note that in our case the liquid crystal behaviour follows closely that suggested by Bouligand [37] The domain radius was usually in the range of 1.3-2.6 gm. Sometimes at lower voltages the radius of the circular line domains was one half of the thickness of the liquid crystal layer (Figs. 4-5 ) which indicates that the formation of the confocal domains in these cases was due to non-equilibrium growth effects rather than to an energy balance. At higher voltages (Figs. 6-8 ) the size of the confocal domains varies by a factor of 2 and is related to the formation of the SmA phase only in the surface regions. In some cases the circular confocal domains obtained were at different levels with respect to the boundary planes (the barely visible crosses in Fig. 8) [71] ) and in the section parallel to the ellipse plane.
The former were randomly distributed. The [69] ) and the energy of the circular-line domain obtained after relaxation of the Dupin cyclide at lower temperatures. This, however, was not performed in our experiment.
The determination of 0-and lp-surface energy is more complex for cases where the filling of space is achieved with systems of polygons [43] , [73] (thé smallest confocal domains are replaced by dislocations of rotation [39] , [74] [75] and [72] ) tends to zero when cooling, the transitional stripes characteristic for first-order or slightly first-order N-SmA phase transitions disappear and one can obtain a single SmA liquid crystal [44] , [45] , [76] . The value of the surface coupling parameter in the nematic phase WsN can then be calculated from the balance between the negative maximal electric energy per cm2 of the liquid crystal and the positive maximal surface energy :
For an applied voltage with a strength of 30 V (Fig. 10 ) As 5.5 [72] [75] . This was confrmed-by storage of part of these domains in the crystal lattices (Figs. 11 and 12) .
Goscianski et al. [40] consider the possibility of grain-boundary generation resulting from competition between surface anchoring and the bulk electric deforming torques for liquid crystals 40 
